Chemical modification of bovine pancreatic trypsin inhibitor for single site coupling of immunogenic peptides for NMR conformational analysis.
Procedures for chemical modification of bovine pancreatic trypsin inhibitor (BPTI) to allow site-specific coupling of immunogenic peptides are reported. Each of the modified proteins has a single free amino group; the other amino groups of lysine or the amino terminus are blocked by acetylation or guanidination. Two of the derivatives were prepared by protecting Lys-15 by complexation with trypsin or chymotrypsin during acetylation with N-hydroxysuccinimide acetate or guanidination with 3,5-dimethylpyrazole-1-carboxamidine nitrate. A third derivative with a free amino group at the amino terminus was prepared by guanidination of the 4 lysine residues with o-methylisourea. The purity and structural integrity of the modified proteins was checked by NMR spectroscopy. Cysteine-containing peptides can be coupled to the single free amino group using several heterobifunctional linking reagents. N-Succinimidyl 3-(2-pyridyldithio)propionate is the most satisfactory coupling reagent for NMR studies because of its high specificity. Two-dimensional NMR spectroscopy shows that the conformation of the modified proteins is almost identical with that of native BPTI. The BPTI derivatives are suitable for use as models for NMR investigations of the conformation of immunogenic peptides conjugated to a carrier protein.